The import route of ADP/ATP carrier into mitochondria separates from the general import pathway of cleavable preproteins at the trans side of the outer membrane.
The ADP/ATP carrier (AAC) of the mitochondrial inner membrane is synthesized in the cytosol without a cleavable presequence. The preprotein preferentially binds to the mitochondrial surface receptor Tom70 and joins the import pathway of presequence-carrying preproteins at the cis side of the outer membrane. Little is known about the translocation of the AAC across the outer membrane and where its import route separates from that of cleavable preproteins. Here we have characterized a translocation intermediate of AAC during transfer across the outer membrane. The major portion of the preprotein is exposed to the intermembrane space, while a short segment is still accessible to externally added protease. This intermediate can be quantitatively chased to the fully imported form in the inner membrane. Its accumulation depends on Tom7, but not on the intermembrane space domain of Tom22 in contrast to cleavable preproteins. Moreover, opening of the intermembrane space inhibits the import of AAC, but not that of cleavable preproteins into mitoplasts. We conclude that the import route of AAC diverges from the general import pathway of cleavable preproteins already at the trans side of the outer membrane.